Serotonin regulation of gene expression in uterine extracellular matrix: reciprocal effects on collagens and collagenase.
The regulation of collagen gene expression by serotonin was investigated in rat uterine smooth muscle cells. Serotonin treatment of myometrial cells caused decreases of up to 10-fold in levels of type I collagen mRNA. Decreases in secreted type 1 collagen protein paralleled decreases in collagen mRNA. The effective half-life of collagen mRNA in serotonin-treated cells was approximately 1.7 days. Selective 5-HT2 receptor agonists mimicked the effects of serotonin, while the effects of serotonin were blocked by 5-HT2 antagonists. Nuclear run-on analysis showed that serotonin-dependent decreases in collagen mRNA are accompanied by decreased transcription. Progesterone analogs, which inhibit the serotonin-dependent activation of the gene for interstitial collagenase, had no effect on the ability of serotonin to decrease collagen mRNA. Conversely, the cell-permeable cAMP analog, 8-bromo-cAMP, mimicked the effects of serotonin on type I collagen mRNA and protein. Serotonin also decreased levels of the mRNAs for type III collagen and fibronectin, but had no effect on the mRNAs for type IV collagen. These results indicate that serotonin, previously shown to upregulate the interstitial collagenase gene, downregulates the gene for type I collagen and other extracellular matrix proteins, possibly by a novel mechanism of action downstream of 5-HT2 receptor binding.